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Foraminifera from sediment cores and land sections provide abundant information on marine environments. For 
example, the most conventional method for obtaining bathymetric information from sediments is the planktonic/benthic 
foraminiferal ratio, which usually increases along a littoral-to-abyssal bathymetric scale. Other microfossil trends such 
as the ratio of agglutinated benthic foraminifera, dominance in ostracod populations, and abundance of radiolaria (Ingle 
et al., 1980) are suitable for use in bathymetry. Among these indices, the assemblages of dominant faunas in benthic 
foraminifera are the most reliable tools for determination of marine bathymetry. The faunal distributions of modern 
benthic foraminifera have been studied around the world to establish their variation across bathymetric scales. These 
depth distributions of benthic foraminifera enable past depositional depths of sediments to be reconstructed. However, 
the bathymetric scales of benthic fauna are not always the same in each region. For example, Akimoto and Hasegawa 
(1988) reported that the seas around the islands of Japan contain different bathymetric distributions of benthic 
foraminifera, and they proposed three different bathymetric scales for the Pacific Ocean areas off the southwest and the 
northeast and off the coast of the Japan Sea. Therefore, collecting data on modern distributions of benthic foraminifera 
from each region is important for bathymetric scale reconstructions. 
The Pacific Ocean is the world’s largest ocean and is characterized by spatially variable oceanographic conditions, 
especially between the western and eastern margins. Warm-water pools exist in the western margin near the equator, 
whereas relatively cool waters are transported to the eastern margin, where they are associated with upwelling in 
regions such as the California Current and the Peru Current. In the eastern Pacific continental margin, most of the 
foraminiferal studies have been conducted off of North America. The abundance of published reports on this region 
provides sufficient information for studies on the taxonomic and ecological distribution of benthic foraminifera in the 
area. However, there are few faunal reports on modern benthic foraminiferal distributions from the regions around the 
west coasts of South America (e.g. Bandy and Rodolfo, 1964; Ingle and others, 1980; Resig and Glenn, 1997) and 
Central America (Bandy and Arnal, 1957; Heinz et al., 2008). Therefore, more data on modern distributions of benthic 
foraminifera are needed for bathymetric scale reconstruction based on benthic faunas off Central and South America. 
The objective of Chapter I is to establish the bathymetry scale based on recent benthic foraminiferal assemblages off 
western Central America. Research cruises by the RV METEOR M54 in 2002 and the RV SONNE in 2003 were 
conducted in the Central American fore-arc off of the Peninsula de Nicoya of Costa Rica. In this study, I used sediments  
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recovered from selected piston cores taken from these cruises to describe the benthic foraminiferal assemblages in the 
sediments. I also report bathymetric distributions of benthic foraminifera and propose a bathymetric scale for Central 
America near Costa Rica. 
IODP Exp.344 (Costa Rica Seismogenesis Project: CRISP 2) is designed to understand the processes that control 
nucleation and seismic rupture of large earthquakes at erosional subduction zones and drilled five sites off the western 
coast of Costa Rica around the southern end of the Middle America Trench, where the oceanic Cocos Plate is subsiding 
beneath the Caribbean Plate. Main objective of Chapter II is to understand the tectonic-induced submergence/ uplifting 
history or paleoslope instabilities in the upper slope area based on the bathymetric scale of the results of Chapter I. 
To establish a bathymetric scale for the eastern equatorial Pacific, I investigated the depth-distribution of benthic 
foraminifera using piston core sediments. On the basis of the faunal and cluster analyses, modern benthic foraminifera 
can be classified into seven bathymetric assemblages: 1) Cluster I (mainly composed of U.incilis, Nonion sp., 
Nonionella sp.A, calacareous faunas, and agglutinated species), II (Uvigerina incilis, Brizalina.bicostata, 
Cibicorbis.inflatus, and Brizalina alata) and III (Epistomella baradyana, Cibicorbis inflatus, Anglogerina angulosa and 
Cibicides sp.) represent continental shelf and continental shelf edge faunas (< ~400 m). 2) Cluster IV (U.auberiana, 
U.peregrina, Paracassidulina sp., Globocassidulina subglobosa and Bulimina mexicana) is correlated with bathyal 
depth assemblages, from 600 to 1600 m depth with two subclusters at the boundary of 1400 m depth (Upper/Lower 
Middle bathyal). 3) Cluster V (Uvigerina auberiana, Uvigerina peregrina, Uvigerina excellens, Brizalina argentia and 
Stainforthina complanata) is assigned to Lower Middle bathyal assemblages from 1800 to 2000 m depth. 4) Cluster VI 
(Pullenia spp., Ordorisaris spp., Gyroidina spp., and Melonis spp., and Aggluninated species) is characterized by 
deep-water cosmopolitan faunas, comparing to Lower bathyal assemblage, more than 3000 m deeper in the Pacific 
Ocean. 
I also demonstrated a relationship between environmental parameters, such as oxygen concentration. My results 
suggest that dissolved oxygen concentrations are one of the most effective factors controlling foraminiferal 
depth-distributions in the eastern equatorial Pacific. Depths trends of two typical low-oxygen genera, Brizalina and 
Uvigerina, indicate that the former prefers deeper (i.e., more oxygenated) habitats than the latter but that neither are 
able to adapt to an extremely low-oxygen environment (<~0.2 ml L−1) probably because of their weak dependence on  
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nitrate respiration. 
Based upon my results of Chapter I, it proposed the rapid uplift due to fault, then subsidence.  
In order to reconstruct the tectonic-induced submergence/uplifting history on upper plate off western Costa Rica, I 
investigated the changes in benthic foraminiferal assemblage using core sediments of Site U1413. The recognized seven 
cluster assemblages of benthic foraminifera in U1413 and corresponding to the results of Chapter I were: (1) The cluster 
assemblage of H is U5 to U6. (2) The cluster assemblage of F is U5. (3) The cluster assemblage of D is U5. (4) The 
cluster assemblage of K-2 is U2 to U3. (5) The cluster assemblage of J is U2 to U4. (6) The cluster assemblage of K-1 is 
U2 to U4. (7) The cluster assemblage of I is U4. 
In the result, the change of estimated paleobathymetry of U1413 happened between D and K-2 and the displacement 
magnitude is at least 400 m. The drastic change between D and K-2 were occurred in 0.44 - 0.33 Ma. 
it implied the complicated tectonic record of this area, and also proposed the rapid uplift due to fault then subsidence 










Costa Rica 沖で，前弧地域が沈降する削剥型沈み込み帯のモデルとされた地域である． 





 第 2 章では，上記で設定した８つの水深指標を用いて，コスタリカ西方沖における過去
約 200 万年間の古水深変化を推定した．本章では 2012 年に実施された IODP Exp.344 の
U1413 コアの試料を用いた．本研究では各層準に含まれる底生有孔虫化石群集の Q モード
クラスター解析を行った結果，７つの底生有孔虫化石帯に区分することができた．さらに，
これらの有孔虫化石群集と第 1 章の各深度の群集を比較し，堆積物の古水深変化を求めた．
その結果，最下部は 1000〜2000 m の古水深を示し，上位に向かって浅くなり，最上部で
は現在の 540 m の深度群集を示す．さらに，海底面から 160 m 付近で急激に古水深が変化
すること，これより上位の層準には陸棚地域（約 200 m 以浅）の群集が含まれることから
大規模スランプの存在が示唆される． 
 従来のモデルによると，調査地域は構造的浸食により前弧地域が沈降することが指摘さ
れていた。しかし，本研究の成果から付加体の成長により，前弧地域が上昇する場所も存
在することが示された．本研究の成果は沈み込み帯の形成モデルに重要な知見となり，沈
み込み帯のテクトニクスにも大きなインパクトとなった．これらの成果は，自立して研究
を行うに必要な高度の研究能力と学識を有することを示している．したがって，内村仁美
君の提出した博士論文は，博士（理学）の学位論文として合格と認める． 
 
